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,QWURGXFWLRQ
3RZHUHGWZRZKHHOHUV37:DUHYHU\SRSXODUPRGHVRIWUDQVSRUWZLWKGRPLQDQWPRGDOVKDUHLQVRPH
GHYHORSLQJ FRXQWULHV EXW DOVR WKURXJKRXW WKH ZRUOG 6ROHUH  0XVVR DQG &RUD]]D  $V D
PDWWHURIIDFWWKHQXPEHURI37:VLVLQFUHDVLQJVWUHQJWKHQLQJWKHH[SHFWDWLRQWKDWPRWRUF\FOHVFDQSOD\
DQ LPSRUWDQW UROH LQ WKH WUDQVSRUW VWUDWHJ\ LQPDMRUFLWLHV /LYHWW0RSHGDQGVFRRWHUXVH LVDOVR
LQFUHDVLQJ WR D ODUJH GHJUHH GXH WR WKH HFRQRP\ SUDFWLFDOLW\ WLPHHIILFLHQF\ DQG HQMR\PHQW RI ULGLQJ





IOH[LELOLW\ DQG H[SUHVVLYHQHVV ZLWK D YXOQHUDELOLW\ WKDW PDNHV WKHLU ULGHUV¶ FKDQFHV RI EHLQJ VHYHUHO\
LQMXUHGLQDFUDVKPXFKKLJKHUWKDQWKRVHRIRWKHUURDGXVHUV
7KHREMHFWLYHRIWKLVUHVHDUFKLVWRSUHVHQWDPDFURVFRSLFDQDO\VLVRIURDGVDIHW\IRU37:VXVLQJGDWD
IURP WKH(8&$5(GDWDEDVHZLWKGLVDJJUHJDWHGGDWDRQ URDG DFFLGHQWV WRJHWKHUZLWK GDWD IURPRWKHU
LQWHUQDWLRQDO GDWD ILOHV HJ ,57$' DV ZHOO DV QDWLRQDO VRXUFHV ,Q SDUWLFXODU URDG DFFLGHQW GDWD RQ
37:V IURP  (XURSHDQ (8 FRXQWULHV IRU WKH GHFDGH  DUH FRUUHODWHG ZLWK EDVLF VDIHW\
SDUDPHWHUV OLNH WKH VRFLRHFRQRPLF FKDUDFWHULVWLFV RI WKH ULGHUV ,QIUDVWUXFWXUH IDFWRUV KDYH QRW EHHQ
VWXGLHGLQGHWDLO LQWKLVSDSHU$GGLWLRQDOLQVLJKWLQWRDFFLGHQWFDXVDWLRQLVRIIHUHGWKURXJKDQDO\VLVRID
VHW RI LQGHSWK GDWD FROOHFWHG XVLQJ D FRPPRQPHWKRGRORJ\ IRU VDPSOHV RI DFFLGHQWV WKDW RFFXUUHG LQ
*HUPDQ\,WDO\7KH1HWKHUODQGV)LQODQG6ZHGHQDQGWKH8.7KHGDWDRQZKLFKWKLVDQDO\VLVLVEDVHG










,W LV XVHIXO WR FRQVLGHU WKH YDULRXV GHILQLWLRQV DQG UHJXODWLRQV IRU PRWRUF\FOHV DQG PRSHGV LQ WKH
YDULRXV (XURSHDQ8QLRQPHPEHU VWDWHV ,QPRVW (8 FRXQWULHV DPRSHG LV GHILQHG DV D 37:ZLWK DQ
HQJLQHVL]HEHORZFFDQGGHVLJQVSHHGXSWRNPKSURKLELWHGRQPRWRUZD\V7KHPLQLPXPDJHIRU
WKHULGHUYDULHVEHWZHHQDQG\HDUVROG7KHXVHRIDKHOPHWLVUHTXLUHGLQPRVWFRXQWULHVZKLOHD
FRPSXOVRU\ WKHRUHWLFDO WHVW LV RIWHQ UHTXLUHG DQG LQ PRVW FRXQWULHV D SUDFWLFDO WHVW LV DOVR UHTXLUHG $
OLFHQVHSODWHDQGYHKLFOHUHJLVWHULVEHLQJLQWURGXFHGWRPRUHDQGPRUHFRXQWULHV$PRWRUF\FOHLVD37:
ZLWKDQHQJLQHVL]HDERYHFFDOORZHGRQPRWRUZD\V$GULYLQJOLFHQVHLVFRPSXOVRU\7KHPLQLPXP
DJHDOORZHG LVEHWZHHQDQG\HDUVROGIRUHQJLQH VL]HVXSWRFFRUSRZHUXS WRN:/DUJHU
HQJLQHVL]HVDUHDOORZHGDIWHU\HDUVRIH[SHULHQFH$KHOPHWLVUHTXLUHG6FRRWHUVVKRXOGEHDVVLJQHGWR
RQHRIWKHFDWHJRULHVGHSHQGLQJRQWKHLUHQJLQHVL]H
/LFHQVLQJ LVDELJ LVVXHZLWK37:V,Q(XURSH WKHUHDUHDSSUR[LPDWHO\PLOOLRQ OLFHQVHVDQG WKH
(8 KDV HVWDEOLVKHG QHZ (8 GLUHFWLYHV VHH HFHXURSDHXWUDQVSRUWKRPHGULYLQJOLFHQFHLQGH[BHQKWP
DLPLQJ DW WKH KDUPRQL]DWLRQ RI OLFHQVHV DFURVV FRXQWULHV 7KH PDLQ DLPV RI WKLV SURSRVDO DUH WKH L




UHFHQW WKRURXJKUHYLHZRI WKH WRSLF LVSUHVHQWHGE\ WKH%(6$)(SURMHFW<DQQLVHWDO 
FDOFXODWHDFFLGHQWVHYHULW\DQGUHODWLYHIDXOWULVNUDWHVXVLQJGDWDIURPWKHQDWLRQDODFFLGHQWGDWDEDVHRI
*UHHFHDQGVWXG\WKHFRPELQHGHIIHFWRIGULYHUDJHDQGHQJLQHVL]HRQDFFLGHQWVHYHULW\DQGDWIDXOWULVN
RI \RXQJ ULGHUVRI WZRZKHHOHUV/LPLWHGH[SHULHQFHDQGSRRUGULYLQJ VNLOOVGXH WRD ORRVHPRWRUF\FOH
OLFHQVLQJV\VWHPDUHFULWLFDOIRU\RXQJULGHUVSDUWLFXODUO\\RXQJIHPDOHULGHUVLQLQFUHDVLQJDFFLGHQWULVN
&KDQJ DQG<HK 0DOHV IURP  WR  \HDUV RI DJH KDG WKH KLJKHVW ULVN RI LQMXULHV IROORZLQJ
DFFLGHQWVZLWKPRSHGV)RUDFFLGHQWVZLWKPRWRUF\FOHVWKHKLJKHVWULVNZDVIRXQGLQWKHDJHJURXSRI
WR\HDUV%DUVLHWDO
5RDG LQIUDVWUXFWXUH LV DOVR DQ LPSRUWDQW IDFWRU UHODWHG WR 37: DFFLGHQWV 0RQWHOOD HW DO 
SUHVHQWDVWDWLVWLFDOH[SORUDWRU\DQDO\VLVRIDODUJHQXPEHURI37:DFFLGHQWVLQ,WDO\DQGILQGWKDW37:
FUDVKHVDUHVWURQJO\VHQVLWLYHWRVHYHUDOURDGHQYLURQPHQWDQGULGHUDWWULEXWHV'H5RPHDQG6HQVHUULFN
 SHUIRUPHG DQ H[SORUDWRU\ DQDO\VLV RI 37: DFFLGHQWV LQ 1HZ 6RXWK :DOHV $XVWUDOLD DQG
FRQFOXGHG WKDWZKLOH 37:FUDVK UDWHV VKRZHG DQ HQFRXUDJLQJ GHFOLQH FRXQWHUPHDVXUHV DUH QHHGHG WR
SURWHFWWKHLQFUHDVLQJQXPEHUVRIULGHUV7KHDQDO\VLVDOVRKLJKOLJKWHGWKHQHHGWRIRFXVRQVSHFLILFKLJK
ULVN FUDVK W\SHV KHDGRQ UHDUHQG DQG LQWHUVHFWLRQ FUDVKHV DQG WDUJHW WKHP LQ HGXFDWLRQ DQG WUDLQLQJ




UHIHUUHG WRDV3RZHUHG7ZR:KHHOHUV 37:V LQ WKH(XURSHDQ8QLRQFRXQWULHVEHWZHHQDQG
,QWKHVHFRXQWULHVWKHUHZHUHIHZHU37:WUDIILFDFFLGHQWIDWDOLWLHVLQWKDQLQLQ





,Q ULGHUV GULYHUVDQGSDVVHQJHUVRIPRWRUF\FOHVZHUHNLOOHG LQ WKH(8 FRXQWULHV LQ







7KH QXPEHU RI 37: IDWDOLWLHV DV D SURSRUWLRQ RI WKH QDWLRQDO IDWDOLW\ WRWDO YDULHG LQ WKH (8
FRXQWULHV FRPSOHWH OLVW SUHVHQWHG LQ WKH DSSHQGL[ DW WKH HQG SDSHU IURP (( WR  ,7 LQ
 ZKLOH WKH DYHUDJH IRU WKH (8 ZDV  DQG IRU WKH (8  )LJXUH  LQGLFDWHV WKDW
EHWZHHQ  DQG  WKH IDWDOLW\ UDWH RI 37: GHFOLQHG LQ PRVW RI WKH (8 FRXQWULHV 7KH PRVW
VLJQLILFDQW UHGXFWLRQ RFFXUUHG LQ 3RUWXJDO  ZKHUHDV WKH IDWDOLW\ UDWH LQFUHDVHG LQ WKH &]HFK
5HSXEOLF'HQPDUN,WDO\/X[HPERXUJ5RPDQLD)LQODQGDQG6ZHGHQ
)LJXUH  VKRZV WKDW WKH WUHQG IRUPRWRUF\FOH XVHU IDWDOLWLHV GLIIHUV FOHDUO\ IURP WKH WUHQG IRU RWKHU
PRGHV RI WUDQVSRUW 0RWRUF\FOH LV WKH RQO\ PRGH RI WUDQVSRUW IRU ZKLFK WKH QXPEHU RI IDWDOLWLHV KDV
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LQFUHDVHG RYHU WKH SHULRG VWXGLHG
7KLV REVHUYDWLRQ XQGHUOLQHV WKH






























































%( &= '. ,( *5 (6 )5 ,7 /8 1/ $7 37 52 ), 6( 8.
  (8 (8 (8
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E\ VLQJOH \HDU RI DJH LV SUHVHQWHG LQ )LJXUH 7KH LQVHWV H[SUHVV WKH QXPEHUV LQ  UHODWLYH WR WKH
QXPEHUV LQ  WKH QXPEHUV KDYH EHHQ DYHUDJHG RYHU WKH DJH RQH \HDU EHIRUH DQG DIWHU LQ RUGHU WR
VPRRWK WKH DJH GHSHQGHQF\ 7KH LQVHW LQ WKH WRS VXEILJXUH VKRZV WKDW WKH QXPEHU RI PRSHG ULGHU
IDWDOLWLHVIHOOEHWZHHQDQGIRUDOPRVWDOODJHV6RPHREVHUYDWLRQVWKDWFDQEHGUDZQIURPWKHVH
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7KHPDMRULW\RI37:IDWDOLWLHV LQDOOFRXQWULHVRFFXURQQRQPRWRUZD\URDGQHWZRUN ,Q WKHFDVHRI
PRSHGV WKLVFDQEH MXVWLILHGE\ WKH IDFW WKDWPRSHGVDUHQRWDOORZHGRQPRWRUZD\V LQPRVW(XURSHDQ
FRXQWULHV7KHH[LVWHQFHRIPHGLDQVVHSDUDWLQJRSSRVLWHWUDIILFIORZVRQPRWRUZD\VDOVRFRQWULEXWHVWRD
UHGXFWLRQ LQ WKHQXPEHURI IDWDO37:DFFLGHQWV7KHPDMRULW\RIPRSHG IDWDOLWLHVRFFXU LQXUEDQDUHDV
ZKHUHDVWKHPDMRULW\RIPRWRUF\FOHIDWDOLWLHVRFFXULQUXUDODUHDV)LJXUHVKRZVWKDWLQRIWKH
PRWRUF\FOH ULGHU IDWDOLWLHV DQG RI WKHPRSHG ULGHU IDWDOLWLHVZHUH NLOOHG LQVLGH XUEDQ DUHDV7KHVH
SURSRUWLRQV DUH FRQVLGHUDEO\ ODUJHU WKDQ WKH UHVSHFWLYH ILJXUHV IRU FDU RFFXSDQWV  ,Q 





























 7KH UHVSHFWLYH ILJXUH IRU FDU RFFXSDQW IDWDOLWLHV RFFXUULQJ DW D MXQFWLRQ LV RQO\ 




$GGLWLRQDO LQVLJKW LQWR DFFLGHQW FDXVDWLRQ FDQ EH RIIHUHG E\ LQGHSWK GDWD VXFK DV WKRVH FROOHFWHG
GXULQJ WKH (8 FRIXQGHG 6DIHW\1HW SURMHFW 'XULQJ WKDW SURMHFW LQGHSWK GDWD ZHUH FROOHFWHG XVLQJ D
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\HDUV ROG )LJXUH D FRPSDUHV WKHGLVWULEXWLRQVRI VSHFLILF FULWLFDO HYHQWV IRU37:ULGHUV DQGRWKHU
GULYHUVRUULGHUVLQ37:DFFLGHQWV

 /LQNV EHWZHHQ FDXVHV )UHTXHQF\2WKHUV 
2EVHUYDWLRQ PLVVHG  )DXOW\
GLDJQRVLV 




,QDGHTXDWH SODQ  3V\FKRORJLFDO
VWUHVV 
2EVHUYDWLRQ PLVVHG  ,QDWWHQWLRQ 
2EVHUYDWLRQ PLVVHG  ,QDGHTXDWH
SODQ 
2EVHUYDWLRQ PLVVHG  3HUPDQHQW
REVWUXFWLRQWRYLHZ 
2EVHUYDWLRQ PLVVHG  7HPSRUDU\
REVWUXFWLRQWRYLHZ 









7KHPRVW IUHTXHQWO\ UHFRUGHG VSHFLILF FULWLFDO HYHQW IRU 37:ULGHUV LV VXUSOXV VSHHG YHU\PXFK LQ
FRQWUDVW WRRWKHUGULYHUVULGHUVLQ37:DFFLGHQWV6XUSOXVVSHHGGHVFULEHVVSHHGWKDW LV WRRKLJKIRUWKH
FRQGLWLRQV RU PDQHXYHU EHLQJ FDUULHG RXW WUDYHOOLQJ DERYH WKH VSHHG OLPLW DQG DOVR LI WKH ULGHU LV





WKDQPXOWLYHKLFOHDFFLGHQWVZKLOH WKHUHZHUH IHZGLIIHUHQFHV LQ ULVN WDNLQJEHKDYLRUVEHWZHHQPRSHG
DQGPRWRUF\FOH ULGHUV%URXJKWRQ DQG6WUDGOLQJ GLVFXVV WKH UHDVRQV WKDW SHRSOH ULGH37:VDQG
LGHQWLI\ D KLJK OHYHO JRDO HQMR\PHQW DQG YDULRXV ORZHU OHYHO JRDOV 7KH HYHQWV XQGHU WKH JHQHUDO
FDWHJRU\RIµWLPLQJ¶QRDFWLRQSUHPDWXUHDFWLRQDQGODWHDFWLRQDFFRXQWIRUWKHQH[WWKUHHPRVWIUHTXHQW




WKLV JURXS WKHUH DUH  VXFK OLQNV LQ WRWDO +RZ RIWHQ FDXVHV DSSHDU LQ WKH FKDLQV LQGLFDWHV WKHLU
LPSRUWDQFH IRU WKH URDG XVHUV VHOHFWHG +HUH RQO\ WKH PRVW FRPPRQ OLQNV DUH SUHVHQWHG EXW IXUWKHU
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LQWHUSUHWDWLRQ FDQ WDNH SODFH E\ IROORZLQJ WKH FKDLQV IURP FULWLFDO HYHQW EDFN WR WKH ILUVW FDXVH LQ WKH
FKDLQDVGHPRQVWUDWHGE\7DOERWHWDOIRULQDWWHQWLRQDQGGLVWUDFWLRQ
)RU 37: ULGHUV IDXOW\ GLDJQRVLV LQDGHTXDWH SODQ DQG REVHUYDWLRQ PLVVHG DUH IUHTXHQWO\ UHFRUGHG
FDXVHV)DXOW\GLDJQRVLV LVDQ LQFRUUHFWRU LQFRPSOHWHXQGHUVWDQGLQJRI URDGFRQGLWLRQVRUDQRWKHU URDG
XVHU¶VDFWLRQV,WLVOLQNHGWRERWKLQIRUPDWLRQIDLOXUHIRUH[DPSOHDULGHUWKLQNLQJDQRWKHUYHKLFOHZDV
PRYLQJ ZKHQ LW ZDV LQ IDFW VWRSSHG DQG FROOLGLQJ ZLWK LW DQG FRPPXQLFDWLRQ IDLOXUH IRU H[DPSOH
SXOOLQJ RXW LQ WKH FRQWLQXLQJ SDWK RI D GULYHUZKR KDV LQGLFDWHG IRU D WXUQ WRR HDUO\7KHPDLQ FDXVH
OHDGLQJWRLQDGHTXDWHSODQDODFNRIDOOWKHUHTXLUHGGHWDLOVRUWKDWWKHGULYHU¶VLGHDVGRQRWFRUUHVSRQGWR
UHDOLW\ LV ODFNRI NQRZOHGJH IRU H[DPSOH QRW XQGHUVWDQGLQJ D FRPSOH[ MXQFWLRQ OD\RXW IROORZHGE\





DQGFKDUDFWHULVWLFV WKDQRWKHU URDGXVHUV'XULQJ WKH ODVWGHFDGH WKHQXPEHURIPRWRUF\FOH
ULGHU IDWDOLWLHV LQ (8 KDV LQFUHDVHG E\  WKH RQO\ PRGH RI WUDQVSRUW LQ ZKLFK WKHUH ZDV DQ
LQFUHDVHRQWKHRWKHUKDQGLWVKRXOGQRWEHRYHUVHHQWKDWWKHFRUUHVSRQGLQJQXPEHURIPRSHGIDWDOLWLHV
KDVGHFUHDVHGE\ ,Q ULGHUVRI37:VPDGHXSRI WKH WRWDO URDGDFFLGHQW IDWDOLWLHV LQ
(8 37: ULGHU IDWDOLWLHV DUH LQ JHQHUDO \RXQJHU WKDQ RWKHU PRGHV DOPRVW  RI WKH 37: ULGHU
IDWDOLWLHVZHUH\RXQJHU WKDQ\HDUVROGZKLOHDOPRVWRI WKHPRSHG ULGHU IDWDOLWLHV LQZHUH
DJHGEHWZHHQDQG\HDUVROG&KDQJLQJGHPRJUDSKLFVKDYHDOVRRWKHU LPSOLFDWLRQV)RUH[DPSOH
WKHQXPEHURIPRWRUF\FOHULGHUIDWDOLWLHVDJHG\HDUROGGRXEOHGEHWZHHQDQG





 WKH\ DUH LQFUHDVLQJ DW D IDVWHU UDWH WKDQ PRWRUF\FOH FUDVKHV´ )XUWKHUPRUH FRQVLGHULQJ WKDW
PRSHGVDUHGULYHQSULPDULO\E\\RXQJHUGULYHUVDQG WKDW WKHVHYHULW\RIDFFLGHQWVEHWZHHQPRSHGVDQG
PRWRUF\FOHVZDV VLPLODU IXUWKHU DQDO\VLV VKRXOGEHSHUIRUPHG WR DQDO\]H WKHZD\V WKDWPRSHG FUDVKHV
FRXOG DIIHFW WKH \RXQJHU SRSXODWLRQ )XUWKHUPRUH OLNH DOO RWKHU YHKLFOHV 37:V DUH VWDUWLQJ WR EH
HTXLSSHGZLWK$GYDQFHG'ULYHU$VVLVWDQFH6\VWHPV$'$6DQGRWKHUVDIHW\HTXLSPHQWVXFKDVVSHHG
DOHUW RU XSFRPLQJ FXUYH ZDUQLQJ ZKLFK RIWHQ IHDWXUH DQ LQWHUIDFH RU LQWHUDFWLRQ ZLWK WKH ULGHU 7KH
LPSDFWRIVXFKHTXLSPHQWRQWKHGULYLQJWDVNDQGGLVWUDFWLRQRIWKHULGHURUGULYHULVEHLQJLQYHVWLJDWHGDV
LWFDQKDYHFRQVLGHUDEOHLPSDFWRQURDGVDIHW\%HNLDULVHWDO3LHYHHWDO
7KH UHVXOWVRI WKHDQDO\VLVDOORZ IRUDQRYHUDOO DVVHVVPHQWRI WKH37:VDIHW\ OHYHO LQ WKH(XURSHDQ
URDG QHWZRUN UHODWLYH WR RWKHU PRGHV RI WUDQVSRUW SURYLGLQJ WKXV XVHIXO VXSSRUW WR GHFLVLRQ PDNHUV
ZRUNLQJ IRU WKH LPSURYHPHQW RI VDIHW\ LQ WKH (XURSHDQ URDG QHWZRUN 2I FRXUVH WKH HIIRUW RI GDWD
FROOHFWLRQLVDQRQJRLQJFKDOOHQJHDQGWKHUHDUHDGGLWLRQDOGDWDWKDWFRXOGKHOSVKHGOLJKWWRWKHSUREOHP
RIURDGVDIHW\2ISDUWLFXODULQWHUHVWDUHH[SRVXUHGDWD)XUWKHUPRUHWKHPDFURVFRSLFDQDO\VLVSUHVHQWHG
LQ WKLV SDSHU FRXOG LQ WKH IXWXUHEH FRPELQHGZLWK LQGHSWK DQDO\VLV RI LQWHUVHFWLRQ DFFLGHQW GDWD WKXV
SURYLGLQJIXUWKHULQVLJKWLQWRWKHFDXVHVDQGLPSDFWVRI37:DFFLGHQWV
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$FNQRZOHGJHPHQWV
7KLVSDSHULVEDVHGRQZRUNFDUULHGRXWZLWKLQWKHVFRSHRIWKH6DIHW\1HW7KH(XURSHDQ5RDG6DIHW\













%ODFNPDQ5DQG1+DZRUWK $TXDOLWDWLYHH[SORUDWLRQRI WKHDWWLWXGHVDQGH[SHULHQFHVRIPRSHGDQGVFRRWHU ULGHUV
3URFHHGLQJVRIWKHWK$QQXDO0HHWLQJRIWKH7UDQVSRUWDWLRQ5HVHDUFK%RDUG:DVKLQJWRQ'&








(76&  5RDG6DIHW\7DUJHW2XWFRPH  IHZHU GHDWKV VLQFH  WK5RDG6DIHW\ 3,15HSRUW(XURSHDQ
7UDQVSRUW6DIHW\&RXQFLO-XQH%UXVVHOV
(XURSHDQ &RPPLVVLRQ  'ULYLQJ OLFHQVHV HQVXULQJ VHFXULW\ VDIHW\ DQG IUHH PRYHPHQW0HPR RI WKH (&'LUHFWRUDWH
*HQHUDO IRU (QHUJ\ DQG 7UDQVSRUW VW 2FWREHU  $YDLODEOH RQOLQH
KWWSHFHXURSDHXGJVHQHUJ\BWUDQVSRUWSXEOLFDWLRQPHPRVBBBGULYLQJBOLFHQFHBHQSGIDFFHVVHG-XO\




-RQDK %$ 7KLHVVHQ 5 $X<HXQJ (  6HQVDWLRQ VHHNLQJ ULVN\ GULYLQJ DQG EHKDYLRUDO DGDSWDWLRQ $FFLG $QDO 3UHY
±
/LYHWW* 0RWRUF\FOHVDVD WUDQVSRUWDOWHUQDWLYHDXVHU¶VSHUVSHFWLYH3URFHHGLQJVRI WKHWK$QQXDO0HHWLQJRI WKH
7UDQVSRUWDWLRQ5HVHDUFK%RDUG:DVKLQJWRQ'&
0RQWHOOD $ 0 $ULD $ '¶$PEURVLR DQG ) 0DXULHOOR  &ODVVLILFDWLRQ WUHHV DQG DVVRFLDWLRQ UXOHV IRU H[SORUDWRU\
DQDO\VLV RI SRZHUHG WZRZKHHOHU FUDVKHV 3URFHHGLQJV RI WKH WK $QQXDO 0HHWLQJ RI WKH 7UDQVSRUWDWLRQ 5HVHDUFK %RDUG
:DVKLQJWRQ'&
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0XVVR$DQG09&RUD]]D0RWRUL]HGWZRZKHHOHUV&RQWUDVWLQJDVSHFWVUHFXUULQJSUREOHPVDQGVROXWLRQVIRUPRUH




3LHYH 0 ) 7HVDXUL DQG $ 6SDGRQL  0LWLJDWLRQ $FFLGHQW 5LVN LQ 3RZHUHG 7ZR :KHHOHUV GRPDLQ ,PSURYLQJ
HIIHFWLYHQHVV RI +XPDQ 0DFKLQH ,QWHUIDFH &ROOLVLRQ $YRLGDQFH 6\VWHP LQ 7ZR :KHHOHUV 3URFHHGLQJV RI +XPDQV 6\VWHP
,QWHUDFWLRQ8QLYHUVLW\RI&DWDQLD&DWDQLD,WDO\0D\
5HHG 6 	0RUULV $  *ORVVDU\ RI GDWD YDULDEOHV IRU IDWDO DQG DFFLGHQW FDXVDWLRQ GDWDEDVHV 'HOLYHUDEOH  RI WKH





6ZH]H\ 5: DQG /ODQHUDV 5( 0RGHOV LQ WUDLQLQJ DQG LQVWUXFWLRQ ,Q 6DOYHQG\ * (G +DQGERRN RI+XPDQ
)DFWRUVDQG(UJRQRPLFVVHFRQGHG-RKQ:LOH\	6RQV1HZ<RUN
7DOERW 5 )DJHUOLQG +  ([SORULQJ ,QDWWHQWLRQ DQG 'LVWUDFWLRQ LQ WKH 6DIHW\1HW $FFLGHQW &DXVDWLRQ 'DWDEDVH
3URFHHGLQJV RI WKH )LUVW ,QWHUQDWLRQDO &RQIHUHQFH RQ 'ULYHU 'LVWUDFWLRQ DQG ,QDWWHQWLRQ 6HSWHPEHU   *RWKHQEXUJ
6ZHGHQ
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